Two independent signals, a nuclear localization signal and a Vp1-interactive signal, reside within the carboxy-35 amino acids of SV40 Vp3.
The carboxy-terminal 35 amino acids (numbering 199 to 234) of SV40 Vp3 are essential for the nuclear localization of the protein as well as for its interactions with Vp1. Here, we describe studies directed at the further mapping of these two functions. Deletion and site-directed mutants of Vp3 were created within both a eukaryotic transfection and an SP6 transcription vector which encode Vp3. The subcellular localization of mutant Vp3's was assayed by immunofluorescence microscopy following DNA transfections, and the Vp1-interactive determinant of Vp3 was mapped by a recently described eukaryotic in vitro translation/interaction system. We show that a plasmid-encoded wild-type Vp3, whose overlapping Vp1 coding segment has been removed by mutagenesis, continues to localize to the nucleus in the absence of any SV40 Vp1. Thus, Vp3 is capable of nuclear localization on its own. Modification of Lys-202 of Vp3 into Thr is sufficient to destroy the wild-type nuclear localization of the protein, but has no effect on its interactions with Vp1. Furthermore, deletion of the terminal 13 amino acids, 222 to 234, of Vp3 does not affect its wild-type nuclear localization, but is sufficient to destroy its interactions with Vp1. Thus, the Vp3 amino acids 199-221--specifically Lys-202--are important for its nuclear localization, while the Vp3 amino acids 222-234 play a role in its interactions with Vp1. Thus, the two functions, a Vp3 nuclear localization signal and a Vp1-interactive determinant, are spatially and functionally separable within the last 35 residues of Vp3 and are, hence, independent.